* 4,849,432 

HETEROCYCLIC COMPOUNDS 

This application is a reissue of U.S. Patent No. 4.849,431 2 

issued nn hjjy 1 8. 1989. Another pending 1^^^ nyl gI0up , foi whi cb case in the following formula 
related io the sa me patent is U.S. Serial No. 08/254,202. tiled x ^ rephccd by lhc symbol x i. Compounds of the 

June 6.1994. formula (IV) 
The present invention relates to novel heterocyclic 
compounds, to processes for their preparation, and to 5 Rl ( rv) 

their use as insecticides, j 

II has already been disclosed that certain cyanoiraino- Z — CH— NH— a— X ! H 
substituted heterocyclic compounds are useful as inter- 
mediates foi fungicidal, antidiabetic, viral tranquilizing wherein R 1 , A, 2 and X 1 arc as defined, are reacted 
or diuretic active substances (see DE-OS No, 2,205,745) io with compounds of the formula (V) 
and also as antiulcer agents (sec DE-OS No. 3,409,801). 

There have«££en found novel heterocyclic (A^fatf-OV (V) 

compounds ofw formula (I) wherein R' represents a lower alkyl group or a benzyl 
A (D 15 group, or two R' groups may together represent a lower 

I f \ alkylene gjoup having at least 2 carbon atoms and may 

. Z— CH— K X f orm 8 ring together with the adjacent sulfur atoms, 

0 in the presence of inert solvents, or 
Q N— CN ( c ) m t ij C case where X in the formula (I) represents 

□ , , . 20 the group 

^ wherein, R l represents a hydrogen atom or an alkyl 

* 1 group, A represents an ethylene group which may be 

SI substituted by alkyl or a trimethylene group which may j 

be substituted by alkyl, X represents an oxygen or sulfur -N-R* 

atom or the group 25 

^3 in which R 2 represents an acyl group which may be 

js£ substituted, and for which case in the following formula 

I I , (VI) R 2 is replaced by the symbol R 3 : Compounds of the 

* -N-tf or -CH-R formula (lb) 

Q in 

in which R 2 represents a hydrogen atom or an option- 30 
; «y ally substituted alkyl, alkenyl, allcynyl or acyl group, rI ^ < ,b > 

Q and R 3 represents a hydrogen atom or an alkyl group, 2 -CH-N \h 

r? and 2 represenu an optionally substituted 5- or 6-mem- 

2 bered heterocyclic group which contains at least two H 

Q hetero atoms selected from oxygen, sulfur and nitrogen 33 

HI • ««* « an °P tional, y subst5tUtcd 3 ' ° r wherein R», A and 2 are as defined above, are reacted 

£F ?n P e' compounds of the formula (I) are obtained by a with compounds of the formula (VI) 
process in which pi_Hal /vri 

(a) compounds of the formula (II) 40 

wherein R 5 is as defined above, and Hal represents a 
jf A *\ ^ halogen atom, 

hn x in the presence of inert solvents and a base. 

45 The novel heterocyclic compounds of formula (I) 
N-CN exhibit powerful insecticidal properties. 

v , r ■ ^ . Surorisincdv the novel heterocyclic compounds according to 

pounds of the formula (III) r^JJ^fibse known from the aforesaid prior art, and in c - * ° 

on) particulafthe the compounds have extremely superior activities 
* as insecticides against stinging and sucking insects typified by 

z-ch-m' hemipterous insects such as aphids, planthoppers and Jeafhoppers, 

which have atuined resistance to organophosphate and carbamate 
wherein R 1 and Z are as defined above, and M>repre- insectieidesasaresu i to ftheirlong-temiuse. 

in the presence of inert solvent, if appropriate in the which 

presence of a base, or M R 1 represents a hydrogen atom or a ^ ct ^ y ^ rou ^. 

(b) in the case where X in the formula (I) represents 60 A represents an ethylene group which may be substt- 
an oxygen or sulfur atom or the group - wed by methyl or a trimethylene group which may be 

substituted by methyl, 
X represents an oxygen or sulfur atom or the group 

-|Lr« 65 

in which R 4 represents a hydrogen atom, an alkyl group — N— R 2 or — CH— R 3 

which may be substituted, an alkenyl group or an alky- 
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in which R 2 represents a hydrogen atom, a C1-C4 alkyl 
group which may be substituted by a substituent se- 
lected from halogens, C1-C4 alkoxy groups, Q-C4 
alkylthio groups and cyano, a C2-C4 alkenyl group, a 
C2-C4 alkynyl group, a pyridylmethyl group which 
may be substituted by halogen and/or methyl, a benzyl 
group which may be substituted by halogen and/or 
methyl, a fonnyl group, an alkylcarbonyl group having 
1 to 2 carbon atoms in the alkyl moiety which may be 

substituted by halogen, a phenylcarbonyl group which 10 - m g reaction scheme: 
may be substituted by halogen and/or methyl, an al- 
koxy- or alkylthiocarbonyl group having 1 to 4 carbon 
atoms in the alkyl moiety, a phenoxycarbonyl group, a 
C1-C4 alkysulfonyl group which may be substituted by 
halogen or a phenylsulfonyl group which may be substi- 
tuted by methyl, and R 3 represents a hydrogen atom, 
and 

Z represents a 5- or 6-membered heterocyclic group 
containing 2 to 3 hetero atoms selected from oxygen, 
sulfur and nitrogen atoms at least one of which is a 20 
nitrogen atom, or a 3-pyridyl group, the heterocyclic 
group and the 3-pyridyl group being optionaDy substi- 
tuted by at least one substituent selected from halogen 
atoms, alkyl groups having 1 to 4 carbon atoms, alkoxy 
groups having I to 4 carbon atoms, alkylthio groups 25 
having I to 4 carbon atoms, haloalkyl groups having I 
to 4 carbon atoms, haloalkoxy groups having 1 to 4 
carbon atoms,* alkylsulfonyl groups having 1 to 4 carbon 
atoms, a cyano group and a nitro group. 

Very particularly preferred compounds of the for- 30 
mula (I) are those in which 

R l represents a hydrogen atom, 

A represents an ethylene or trimethylene group, 

X represents a sulfur atom or the group NH, and 

Z represents a 5- or 6-membered heterocyclic group 35 
containing two hetero atoms selected from oxygen, 
sulfur and nitrogen atoms at least one of which is a 
nitrogen atom, or a 3-pyridyl group, the heterocyclic 
group and the 3-pyridyl group being optionally substi- 
tuted by at least one substituent selected from a fluorine 40 
atom, a chlorine atom, a bromine atom, a methyl group, 
a methoxy group, a methylthio group, a trifluoromethyl 
group, a trifluoromethoxy group, a methylsulfonyl 
group, a cyano group and a nitro group. 

The 3-pyridyl group in the definition of Z is structur- 
ally synonymous with 5-pyridyl. 

Specific examples of the compounds of formula (I) in 
accordance with this invention especially include 
l<2K:hloro-5-pyridylmethyl>2-^anoiinmomiidazoli- 

dine, 

H2-fluoro-5-pyridylmethyl)-2<yanoinimoimida2oli- 
dine, 

l-(2<hloro-5-pyridylmetijyl>2*cyancnmmotetrahy- 

dropyrimidine, 
l^-methyl-5-pyridylmemyl)-2-cyanoimmoimida2oli- 

dine, 

l-(2-chloro-5-tm^olylmethyl)-2-C7anoinimoimidazoli- 
dine, 

l-(2-chloro-5-thiazolylmethyl)-2<yajioiminotetrahy- 

dropyrimidine, 
1 «(2-methyl-5-pyrazmy lmethy 1>2- 

cyanomiinohnidazolidme, 
l-(2-chloro-5-pyridylmethyl)-2-cyanoimmothiazoli- 

dine, 

l-(2-chloro-5-pyridylmethyl>2-cyanoimmoteti^ydro- 

2H-l,2-thiazine 
H2-chloro-5-thiazolylmemyI)-2-cyanoinunothia2oli- 

dine, 



l-(2-methyl-5-pyra2mymiethyl>-2-cyanoiniinothia2oli- 
dine, 

K2-raethy]-5-thiazolylmethyl>2Kryanoinimothiazoli- 

dine, and 

1- ( l,2,S«thiaoazol-3-yl>2-cyanoimto 
When in process (a) for the production of the com- 
pound of formula (I), 2-cyanoiminothiazolidine and 

2- chloro-5-pyridylmethyl chloride are used as the start- 
ing materials, the reaction is represented by the follow- 




When N-(2-chloro-5-pyridylmethyl)ethylenediamine 
and dimethylcyanodithioixnide carbonate are used as 
the starting materials in process (b) for the production 
of the compound of formula (I), the reaction is repre- 
sented by the following reaction scheme: 



•NH— <CHi)2— NHj + 



(CH 3 ShC=N-CN 



NH 

if 
N-CN 



45 



50 



When H2-chloro-5-pyridylmethyl>2- 
cyanoirnmoirnidazolidine and acetyl chloride are used 
as the starting materials in process (c) for the produc- 
tion of the compound of formula (I), the reaction is 
represented by the following reaction scheme: 



J~\_ r 



NH +CH3COCI 



N— CN 
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N-CO-CH3 



N-CN 



In process (a), the starting compound of the formula 
(II) means one based on the definitions of A and X. 
Preferably, A and X arc synonymous with the preferred 
definitions given hereinabove. 

The compounds of the formula (II) include known 
compounds. 

2-Cyanoiminoiniidazolidme and 2-cyanoiminotet- 
rahydropyridine are described in J. Org. Chem., vol. 38, 
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pages 155-156, and can be easily obtained by the reaction 
of dimethyl cyanodithioimidocarbonate with ethylenedi amine 
or trimethylenediamine. Likewise, reaction with ethylene- 
diamine or trimethylenediamine N-substituted ^s^t^ents 
other than acyl gives the fegggaaafagj figgggafifll |3- 
substimtcd-2-cyanoiminoimidazolidine or 3-substituted-2- 



accordance with this invention which can be produced 
by process (a) or (b). 

The starting compounds of the formula (VI) are well 
known in the field of organic chemistry, and their spe- 
cific examples include propionyl chloride, acetyl chlo- 
ride, chloroacetyl chloride, methylsulfonyl chloride, 
tosyl chloride and methoxycarbonyl chloride. 

In the practice of process (a), suitable diluents are 
used which include all inert organic solvents. 

Examples of the diluent include aliphatic, alicyclic 
and aromatic hydrocarbons (optionally chlorinated) 
such as hcxane, cyclohexane, petroleum ether, ligroin, 
benzene, toluene, xylene, methylene chloride, chloro- 
form, carbon tetrachloride, ethylene chloride, trichlo- 
2*yanoirainotetrahydro-l,3- 15 methylene and chlorobenzene; ethers such as diethyl 

ether, methyl ethyl ether, di-isopropyl ether, dibutyl 
ether, propylene oxide, dioxane and tetrahydrofuran; 
ketones such as acetone, methyl ethyl ketone, methyl 
isopropyl ketone and methyl isobutyl ketone; nitriles 
such as acetonitrile, propionitrile and acrylonitrilc, es- 
ters such as ethyl acetate and amyl acetate; acid amides 
such as dimethylforroamide and dimethyiacetamide; 
and sulfones and sulfoxides such as dimethyl sulfoxide 
and sulfolane. 

The reaction of process (a) may be carried out in the 
presence of a base. Examples of the base are alkali metal 
hydrides such as sodium hydride and potassium hy* 
dride, and hydroxides and carbonates of alkali metals. 

Process (a) can be carried out over a broad tempera- 
ture range, for example between about 0' and about 
100" C, preferably between about 10' and about 80* C. 
Desirably, the reaction is carried out under atmospheric 
pressure, but it is also possible to operate under reduced 
pressure. 

In the practice of process (a), for example, 1 mole of 
the compounds of the formula (II) is reacted with 1 to 
about 1.2 moles, preferably I to about 1.1 moles, of the 
compounds of the formula (III) in an inert solvent such 
as dimethylformamide in the presence of a base to give 
the desired compound of general formula (I). 

In the practice of process (b), suitable diluents include 
water and alcohols in addition to the inert organic sol- 
vents illustrated for process (a). 

Process (b) can be carried out over a broad tempera- 
ture range, for example between 0* C. and the boiling 
point of the reaction mixture, preferably between about 
0* C. and about 100' C. Preferably, the reaction is car- 
ried out under atmospheric pressure, but can also be 
J 0I 50 carried out under elevated or reduced pressure. 

In the practice of process (b), for example, I mole of 
the compound of formula (TV) is reacted with 1 to about 
1.2 moles, preferably 1 to about 1.1 moles, of the com- 
pound of formula (v) in an inert solvent such as an 
alcohol (e.g., methanol or ethanol) until the generation 
of mercaptan ceases, to obtain the desired novel com- 
pound of general formula (I). 

In the practice of process (c), suitable diluents may be 
the same as those illustrated above for process (a). Pro- 
60 cess (c) may be carried tfut in the presence of a base, 
The same alkali metal hydrides illustrated above for 
process (a) may be cited as examples of such a base. 

Process (c) may be practiced over a broad tempera- 
ture range, preferably between 0" C and the boiling 
The surting" compounds of the formula (V) are de- 65 point of the mixture, especially between 0* C. and 100* 
scribed in J. Org. Chexn., vol. 32, pages 1566-1572. C Desirably, the reaction is carried out under atmo- 

In process (c), the starting compounds of the formula spheric pressure, but may be carried out under elevated 
(lb) are included within the compounds of formula (I) in or reduced pressure conditions. 



cyanoiminotetrahydropyrimidine. 

Use of aminoalkanols in place of the alkylenediamines 
can give the corresponding oxazolidines or 1,3-cxazine 
derivatives (Japanese Laid-Open Patent Publication 10 
No. 91064/1973). 

2-Cyanoiminothia2olidine is described in Arch. 
Pharm., vol. 305, pages 731-737. Likewise, the reaction 
of 2-aminopropanethiol with dimethyl cyanodithi- 
oimidocarbonate gives 
thiazine. 

2-CyanoimmopyrroHdine is described in Khim. 
Farm. Zh., vol. 19, pages 154-158, and can be easily 
obtained by reacting 2-metboxypyrroline-2 and cyana- 
mide. Similarly, 2-cyanoiminopiperidine is obtained -20 
from 2«raethoxy-3,4,5,6-tetrahydropyridine with cyana- 
mide. 

Likewise, the starting compounds of the formula (111) 
are those based on the definitions of R 1 , 2 and M 1 . 
Preferably, R 1 , Z are synonymous with the preferred 25 
definitions given hereinabove. M l is preferably a chlo- 
rine or bromine atom. 

The compounds of the formula (111) are described in 
Japanese Patent Applications Nos, 18627/1985, 
18628/1985, and 106853/1985 filed by the same appli- 30 
cants as the present one. Specific examples include 
2-fluoro-5-pyridylmetbyl chloride, 
2-chloro-5-pyridylmelhyl chloride, 
2-bromo-5-pyridylmethyl chloride, 
2-raethyl-5-pyridylmethyl chloride, 
2«chloro-5-thia2olylroethyl chloride, 
2-methyl-5«pyra2inyimethyl chloride, 

2- methyl-5-oxazolylmeihyl chloride, 
l,2,5-thia2ia2ol-3-ylmethyl chloride, 

3- methyl-5-isoxazolylm ethyl chloride, and 
2-cbloro-5-pyrimidinylmeihyl chloride. 

In process (b), the starting compounds of the formula 
(IV) are those based on the definitions of R 1 , A and Z, 
and R l , A and Z are synonymous with the preferred 
definitions given hereinabove. 

The compounds of the formula (TV) are described in 
Japanese Patent Applications Nos. 18627/1985, 
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18628/1985, 23683/1985, 106853/1985, 
219082/1985. Specific examples include 
N-(2-chloro-5-pyridylmethyl)-ethylenediaminc 

trimethylenediamine, 
N-(2-fluoro-5-pyridylroethy])-ethylenediamine 

trimethylenediamine, 
N-(2-methyl-5-pyridylroethyl)^thy]enediamine 

trimethylenediamine, 
N-(2-methyl-5-thiazolylmethyl>ethylenediamine 

trimethylenediamine, and 
N-(2-meihyl-5-pyTa2inylmethyl)-cihylenediamine 

triethylenediamine. 
Other examples include 

2- (2<hloTO-5-pyridylraetbyl)aminoethanethiol, 

3- b<hloro-5-pyridylmetbyl)aminopropanethiol f 
2-(2-ch3oro-5-thia2olylmethyl)aminoethanethiol, and 
2-(2-roethyl-5-pyra2inylmethyl)aminoethanethiol, 



and 



or 



55 



or 



or 
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The compounds of the formula (I) in accordance with Clysia ambigvella. Homona magnanima and Tortrix 

this invention may be present in the form of salts such as viridana: 

inorganic acid salts, sulfonates, organic acid salts and from the order of the Coleoptera, for example 

metal salts Accordingly, the novel heterocyclic com- Anobium punaoium. Rhizopenha dominica, Acanthosce- 
pounds of the formula (I) in this invention are meant to 5 tides obiectus, Acanthoscelides obtectus, Hylotrupes baju- 

denote their salts as well. tus, Agelasiko alni, Lepiinotarsa decemlineata. Phaedon 

The active compounds are well tolerated by plants, have a cochleariae, Diabrotica spp., Psylliodes chrysocephala, 

favourable level of toxicity to warm-blooded animals, and can be Epilochno vorivestis, Atomaria spp., Oryzoephilussurina- 

msects which are encountered in apiculture Vestry in the J Dcmestcs Trogodenna spp., 

protection of stored products and of materials, and m the hygiene j*^^ ' Attage nus spp., Lycrus spp., Meligethes 
field. They are active against normally sensitive and resistant piinus spp ^ m?m hololeucus. Cibbium psyll- 

species and against all or some stages of development. The pfAa , jribolium spp., Tenebrio molitor. Agriotes spp., 

above-mentioned pests include: 15 Conoderus spp., Melolontha melolontha, Amphimallon 

from the class of the [Isopoda] Diulopoda , for example sohtitialis and Costelytra zealandica; 
Oniscus Asellus, Armadillidium vulgarej^dPorcellio scaber; from the order of the Hymenoptera for example Dip- 

fr - from the class of the .Diplogob^ t^elfample Blani- rion spp., Hoplocampa spp., Lasius spp. f Monomorium 

C% ° ulus gvnuiatus: "* pharoonis and Vespa spp-, 

a. from the class of the Chilopoda, for example Ceo* 20 from the order of the Diptera, for example Aedes 

** philus corpophagus and Scutigera spec.; spp., Anopheles spp., Culex spp., Drosophilo melanogas- 

Q from the class of the Syraphyla, for example .Senile- ter t Musca spp., Fannia spp., Colliphora erythrocephola, 

Q rella immaculate Lucilia spp., Chrysomyia spp., Cuterebra spp., Gas- 

^ from the order of the Thysanura, for example trophilus spp., Hyppobosca spp., Stomoxys spp., Oes- 

5 * Lepisma sacchanna: 25 trus spp., Hypoderma spp., Tabanus spp., Tannia spp., 

Sj from the order of the Coliembola, for example Ony- Bibio hortufonus, Oscinella frtl Phorbia spp., Pegomylo 

y chiurus armatux hyoscyami, Ceratitis capitata, Docus oleat and Tipula 

from the order of the Orthoptera; for example Blatta paludosa; 
'^S orienwlis, Periplaneto omericano, Leucophaea maderae, In the field of veterinary medicine, the novel com- 

|4 Blattella germanica, Acheta domesticus. Gryllotalpa spp., 30 pounds of this invention are effective against various 

Locusta migratorio migrator ioides, Melanoplus differen- noxious animal parasites (endo- and ecto-parasites) such 

* tialis and Schistocerca gregoria; as insects and worms. 

fci from the order of the Dermaptera, for example For- Examples of such animal parasites are insects such as 

H| ftcula ouriculoria; GastrophUus spp., Stomoxys spp., Trichodectes spp., 

from the order of the Isoptera, for example Reticuli- 33 Rhodnius spp., and Ctenocephalides canis, 
53 tennes spp.; The active compounds can be converted into the customary 

*p from the order of the Anoplura, for example Phyllox* formulations, such as solutions, emulsions, suspensions, powders, 

Q era vastatrix. Pemphigus $pj>. 9 Pediculus humanus corpo- foams, pastes, granules, aerosols, natural and synthetic materials 

S ris, Haematopinus spp. and Linognathus spp.; impregnated with active compound, very fine capsules in polymeric 

IV frommeorderoftheMaUophaga,forexampleTnch. 40 J^J^ coating composjlions for use f^SeM, and C. e>fk 

°ta ^c a rlr D o^^no P tera. for example fon»*ti«^ 

Hercinothripsfemoralis and Thrips tZbaci, cartridges, fumigating cans and fumigating coils, as well as ULV 

from the order of the Heteroptera, for example Eury- cold mist and warm mist formulations, 

gaster spp., Dysdercus intermedium Piesma guadrata, 43 These formulations may be produced in known man- 

Cimex kctulorius, Rhodnius prolixus and Triatoma spp.; ner, for example by mixing the active compounds with 

from the order of the Homoptera, for example Aleu- extenders, that is to say liquid or liquefied gaseous or 

rodes brassicoe, Bemisia tobaci Trioleurodes voporari* solid diluents or carriers, optionally with the use of 

orvm, Aphis gossypii, Brevicoryne brassicae, Cryptomyzus surface-active agents, that is to say emulsifying agents 

ribis, Aphis fabae, Derails pomi, Eriosoma lanigerum, 50 and/or dispersing agents and/or foara-fonning agents. 

Hyolopterus arundinU Macrosiphum avenae. Myzus spp., In the case of the use of water as an extender, organic 

Phorodon humuii Mopalosiphvm padi Empoasca spp., solvents can, for example, also be used as auxiliary sol. 

Euscelis bilobatus, Nephotettix cincticeps, Lecanium vents. 

cornl Scisseiw oleae, Laodtlphcx strictellus. Nilaparvata As liquid solvents diluents or carriers, there are suit- 

lugens, Aonidlella aurontii Aspidiotus hederae, Pseudo- 55 able in the main, aromatic hydrocarbons, such as xy- 

coccus spp. and Psylla spp.; lene, toluene or alkyl napthalenes, chlorinated aromatic 

from the order of the Lepidoptera, for example Pec- or chlorinated aliphatic hydrocarbons, such as chloro- 

tinophora gossypiella, Bupolus piniarius, Cheimatobia benzenes, chloroethylenes or methylene chloride, ali- 

brvmata, Lithocolletis blancardella, JJyponomeuta phatic hydrocarbons, such as cyclohexane or paraffins, 

padella, Plutella maculipennis, Malocosoma neustria, 60 for example mineral oil fractions, alcohols, such as buta- 

Euproctis chrysorrkoea. Lymantria spp., Buccolatrix nol or glycol as well as their ethers and esters, ketones, 

thvrberiella. Phyllocnistis citrella, Agrotis spp., Euxoa such as acetone, methyl ethyl ketone, methyl isobutyl 

spp., Feltia spp., Earias insula no, Heliothis spp„ Spo- ketone or cyclohexanone, or strongly polar solvents, 

doptera exigua, Mamestra brassicae, Panolis JJommea, such as dimethylformamide and dimethyl-sulphoxide, as 

Prodenic litura, Spodoptera spp., Trichoplusia ni Car' 65 well as water, 

pecapsa pomoneUa, Pieris spp., Chbo spp., Pyrausto nubi- By liquefied gaseous diluents or carriers are meant 

lolis, Ephestia kuehniella. Calleria mettonello, Cacotcia liquids which would be gaseous at normal temperature 

podona. Capua reticulana, Chorisioneura fumiferana, and under normal pressure, for example aerosol propel- 
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Production Example 
EXAMPLE 1 



NH 



II 

N— CN 



10 



15 



NK2^oro-5-pyridylmcthyl)cthylencdiaininc (3.7 g) 
and dimethyl cyanodithioimidocarbonate (1.3 g) were 
added to 50 ml of ethanol, and the mature was gradu- 
ally heated with stirring and subsequently refluxed for 3 
hours. After the reaction, ethanol was distilled off under 
reduced pressure, whereupon the residue solidified. The 
solidified residue was pulverized and washed with a 
mixture of ether and a small amount of ethanol. The 
amount of the product yielded after drying was 3.5 g. 



lants, such as halogenated hydrocarbons as well as bu- 
tane, propane, nitrogen and carbon dioxide. 

As solid carriers there may be used ground natural 
minerals, such as kaolins, clays, talc, chalk, quartz, atta- 

pulgite, montmorillonite or diatomaceaus earth, and 5 t g , (compound No. 5) 

ground synthetic minerals, such as highly-dispersed 
silicic acid, alumina and silicates. As solid carriers for 
granules there may be used crushed and fractionated 
natural rocks such as calcite, marble, pumice, sepiolite 
and dolomite, as well as synthetic granules of inorganic 
and organic meals, and granules of organic material 
such as sawdust, coconut shells, corn cobs and tobacco 
stalks. 

As emulsifying and/or foam-forming agents there 
may be used non-ionic and anionic emulsifiers, such as 
polyoxyethylene-fatty acid esters, polyoxyethylene- 
fatty alcohol ethers, for example alkylaryi polyglycol 
ethers, alkyl sulphonates, alkyl sulphates, aryl sulpho- 
nates as well as albumin hydrolysis products. Dispersing 
agents include, for example, lignin sulphite waste It- w m P- 107 ~ 170 
quors and methylcellulose. EXAMPLE 2 

Adhesives such as carboxymethylcellulose and natu- 
ral and synthetic polymers in the form of powders, ^ ( i compom & No. 65) 

granules or latices, such as gum arabic, polyvinyl alco- ^ *~ " r 

hoi and polyvinyl acetate, can be used in the formula- 
tion. 

It is possible to use colorants such as inorganic pig- N n— CN 

ments, for example iron oxide, titanium oxide and Prus- 
sian Blue, and organic dyestuffs, such as alizarin dye- ^ 
stuffs, azo dyestuffs or metal phthalocyanine dyestuffs, 
and trace nutrients, such as salt of iron, manganese 
boron, copper, cobalt, molybdenum and zinc. 

The formulations in general contain from 0.1 to 95 
per cent by weight of active compound, preferably 35 
from 0.5 to 90 per cent by weight of active compound. 

The active compounds according to the invention 
can be present in their commercially available formula- 
tions and in the use forms, prepared from these formula- 
tions, as a mixture with other active compounds, such as 40 
insecticides, baits, sterilizing agents, acaricides, nemati- 
cides, fungicides, growth-regulating substances or her- 
bicides. The insecticides include, for example, phos- 
phates, carbamates, carboxylates, chlorinated hydrocar- 
bons, phenylureas, substances produced by microorgan- 45 
isms. 

The active compounds according to the invention 
can furthermore be present in.their commercially avail- 
able formulations and in the use forms, prepared from A mixturc of 2-cyanoiminothiazolidine (2.5 g), anhy- 
mesefomulahons,asairnxturew^ potassium carbonate (3.0 g), 2*chloro-5- 

Cim» n ;^n Anon* nrm />nmniMinrl( tuh»«h (fl^AOCA thfi * ._ _ * . „ 



J~\_ r 



N-(2-cmoro-5-pyridylmethyl)cysteamine (2.0 g) and 
dimethyl cyanodithioimidocarbonate (1.3 g) were 
added to 50 ml of ethanol. In a stream of nitrogen gas, 
the mixture was refluxed for 8 hours with stirring. After 
the reaction, about § of ethanol was distilled off under 
reduced pressure. When the residue was left to stand at 
room temperature, the final product precipitated as 
crystals. The crystals were collected by filtration, 
washed with ether and dried. The amount yielded was 
2.4 g. mp. 128M29* C. 



EXAMPLE 3 



n r 



(compound No. 69) 



N-CN 



Synergistic agent are compounds which increase the 
action of the active compounds, without it being neces- 
sary for the synergistic agent added to be active itself. 
The active compound content of the use forms pre- 



chloromethylthiazole (3.3 g) and dry acetonitrile was 
refluxed for 3 hours with good stirring. After the reac- 
tion, acetonitrile was distilled off under reduced pres- 
sure, and dichloromethane was added to the residue. 



a !ft b l!i°^f 1^ 55 The mixture was washed with water and a 1% aqueous 
solution of sodium hydroxide. The dichloromethane 
layer was dried and concentrated. The precipitate was 
collected by filtration, and dried- The amount yielded 
was 3.3 g. mp, 145M46 0 C 



vary within wide limits. The active compound concen- 
tration of the use forms can be from 0.0000001 to 100% 
by weight of active compound, preferably between 
0.0001 and 1% by weight 

The compounds are employed ma customary manner 60 
appropriate for the use forms. 

When used against hygiene pests and pests of stored 
products, the active compounds are distinguished by an 
excellent residual action on wood and clay as well as a 
good stability to alkali on limed substrates. The follow- 65 
ing examples illustrate the present invention more spe- 
cifically. It should be understood however that the 
invention is in no way limited to these examples alone. 



EXAMPLE 4 




(compound No. 54) 



4,849,432 

11 12 

2-Cyanoiminoimidazolidine (22 g) was dissolved in l-(2-Chloro-5-pyridylmethyl>2- 
25 ml of dry dimethylfoimamide, and sodium hydride (I cyanoiminoimidazolidine (2.4 g) was dissolved in 30 ml 
g) was added little by little at less than 10* C and the of dry dimethylformamide, and sodium hydride (0.26 g) 
mixture was stirred at 10* C until the generation of was added at 10 # C. The mixture was stirred at room 
hydrogen ceased. Then, a solution of 2<hloromethyl-5* 5 temperature until the generation of hydrogen ceased, 
methylpyrazine (2.8 g) in dimethylformamide (10 ml) Then, benzoyl chloride (1.4 g) was added, and the mix- 
was added dropwise at 10* C After the addition, the ture was stirred at 40* C for 30 minutes, and poured 
mixture was stirred at room temperature for 1 hour. Ice into ice water. The aqueous layer was extracted with 
water was added to the mixture, and the pH of the dichloromethane. The dichloromethane layer was 
aqueous solution was adjusted to 7. The aqueous layer 10 washed with water, and dichloromethane was concen- 
was extracted with dichloromethane, and the dichloro- trated. The residue was purified by silica gel column 
methane layer was washed with water and dried. After chromatography to give the final product. The amount 
concentrating dichloromethane, the remaining solid yielded was 1.3 g. mp. 158M6P C: 
was recrystalHzed from dilute ethanol to give 1.8 g of The compounds shown in Table 1 can be prepared in 
the final product mp. 144M47* C 15 the same way as exemplified in Examples 1 to 5. Table 



EXAMPLES 

(compound No. 89) 



1 also discloses the compounds obtained in Examples 1 
to 5. 



N-CN 




TABLE 1 



Z — CH — N X 



II 

N-CN 



I 

Compound No. Z— CH- 



I . . — CHiCHj— NH 



o-QX' 



-CH2CH2- NH rap. 191 - 193* C 



-(CHi)3- NH mp. 214-216- C. 



— CH2CH1— NH mp. 154-137" C. 



— CHjCHj— NH mp. 167-170* C 



— CH2CH2— NH 




CHj NH mp. 155- 160* C 

CHj— -CH 2 CH- 



4,849,432 

13 I* 

TABLE 1-continued ' 



r s*\ 

Z-CH-N ^ X 

II 

N — CN 



R' 
I 

Compound No. Z-—CH 



-<CH2)3- NH mp. 166— 167 J* C 



N 



-CHiCHj- NH 

CH2— 



— CH2CK2— NH 



-(CHzk- NH top. 184-18B-C 

CH 3 -^ \-CH 2 - 



Hj-^" ^-CH 2 - 



CH3 NH 



13 , , -CH2CH2- NH 

14 — CH 2 CH 2 — NH 



CH 2 F-^~^-ah- 



15 -CH2CH2- NH 

CHFi— ^ \-CH2— 



CF3— v ^— CHz— 



— CH2CH2— NH 



-CH2CH1- NH 

CHj— 



CHjO-^^-CHz- 



-CHaCHi- NH 



15 



4,849,432 



TABLE 1 -continued 



16 







Z— CH-N X 








T-CK 






R' 






Compound No. 


1 

2— CH— 


A 





19 



20 



21 



24 



25 



26 



CHjS-^^-CH 2 - 



CHjS 



O N =/ 



NSC— ^^-CHj- 
OiN--^~^-CH2-- 



-<CH2)3- 



— CHiCH2— 



-CHiCHj- 



— CH2CH2— 



-CH2— 




N —v — (CHj)r- 

^ CH 2 - 



jL s 



-CH2CH2- 



CH 2 — 



— CH 2 CH 2 — 



NH 



NH 



NH 



NH 



NH 



NH 



NH mp. 161-162* C 



NH 



27 N 



A 



a 

CH,^ 



-(CH2)3- 



CH 2 — 



-CCH2)j- 



NH mp. 182-185* C 



NH 



4,849,432 

17 W 

TABLE 1 -continued 



Z-CH-N X 

y , 

N-CN 



R' 
I 

Compound No. Z — CH — 



CH^ CHj NH mp. 224-227' C 



-CH 2 C-CH 2 — 
CHj 



(CKjhHC^ -CHZCH2- NH 

>CHj- 

31 N— v -CH2CH2- NH 

X -cHr- 




o 



CH3 



— CH2CH2— NH 



O 



33 CHj — (CH2)3— NH nip. 145- 148' C. 



N-0 

C2H5 -CH2CH2- NH oip. 129-131* C 




-CH2- 
N-0 

CFj -<CH2)3- NH 



Vv- 



N — O 



TV 



-CH2CH2- NH 



S 



•CH2— 



37 CH3 k -<CH2)3- NH 

-CH 2 — 
N— S 

38 U s=\ — CH2CH2— NH 




^-CH2- 
S-N 



4,849,432 

19 20 



TABLE 1 -continued 



Z— CH-N X 



N—CN 



R' 
I 

Compound No. Z~CH — 



39 N -(CH^- NH mp. 137-140* C. 
S — N 

40 N-N -(CHab- NH 
-CHj- 

O 

41 N — N -(CHab- NH 

y-cH 2 - 

s 

a 

— CH2CH2— NH 



-CH 2 — 

N-S 

N _ 0 -CCHjfe- NH 



CHj 

— CHjCHa— NH 

-CH 2 — 



N 



45 N -CH 2 CH 2 - NH 

CHj— ^ CHj— 
N =/ 



N — CH2CH2— NH 

CHj— 



N ^ — CHjCH2— NH 

n' >-CH 2 - 




— (CHtfy- NH 

N— N 

49 — CH2CH2— NH 



-TV 

N— N 
F-/~ \-CH 2 - 



N=»N 



21 



4,849,432 



TABLE l-continued 



22 



r /*\ 

Z-CH-N ^ X 

II 

N— CN 



Compoopd No, 



I 

Z— CH- 



54 



33 



56 



57 



58 



59 



60 



CHr- 



N=N 



N=N 



32 N 



53 




CH 2 — 



N 




Nat N 




CH 3 
CH- 




CH 2 - 



a— ^ chi- 




— CH2CH2— 



"(CH2)3- 



-CHiCHa— 



-CH2CH2— 



— CH2CH2— 



-CHjCHi— 



— CH2CH2— 



NH 



NH mp. 185-188* C. 



NH 



NH 



NH mp. 144-147'C 



— CHjCHj— N— CHO 



— CH2CH2— N— COCH3 n/j 20 U895 



O mp. 53-55* C 

y 

N-CCH2CI 



-CH2CH2- N-COC(CH 3 h 



CHi CH 3 
N-CO— / Y-a 



0 
II 

N— S— CH3 



4,849,432 

23 24 
TABLE 1 -continued 



r 

Z— CH-N X 

U 

N— CN 



R' 
I 

Compound No- Z — CH- 



61 N _ -(CH 2 )3- N-COOC 2 H 5 

X -CH 2 




s 



62 CH 3 ^ — CHjCHi- 



N » 

63 . , -CH 2 CHi- S 

N \- CH 2 — 

64 -CH2CH2— S mp. 117-120- C 

F-^ VCH 2 - 

65 / > -CH2CH2- S mp. 128-129* C. 

CI— ^ V- CH 2 - 

66 , , -CH2CH2- S 



CH— 



67 . . -tCHa)r- S mp. 124-125' C 

a— f \-ch 2 - 

68 , , -CH2CH2- S 

CHj-^ \-CH 2 - 



69 N — i -CH2CH2— S mp. 145- 146' C 




70 N — -<CH2)j- 



4,849,432 

25 

TABLE 1 -continued 



26 



Q 

N-CN 



I 

Compound No. 2— CH— 



71 



73 



N =/ 



72 CHj -(CHih- 




N-O 



<> 



Cl-^ V-CH 2 - 
N 

N V C 



— CH2CH2— S mp. 153-157* C 



-CH2 

S-N 

74 M =\ -(CH2) 3 - 
-CH 2 

S — N 

75 N — \ -CH 2 CH 2 - 
-CH2— 



76 N — \ — CH2CH2— 



77 , L -CH 2 CH 2 - 

-CH 2 — 

7B . , -(CH2)3- 

a-^ y-cH 2 - 

N = N 



— CHiCH 2 — S mp. 132- 135" C 



JO — CH2CH2— 

N V- CH 2 — 



^ VcH 2 - 



-CH2CH3- 



4,849,432 

27 

TABLE 1 -continued 



28 



Z— CH — N X 

B 

N-CN 



R* 
I 

Compound No. Z— CH~ 



83 -CH 2 CH 2 - O mp. 1U-1W C 

a-fVcH^ 

84 , , -(CHi)3- O 

Br— f \-CH 2 ~ 



85 



— CHiCHi— 

CH2— 



-CH2CH2— 

-CHj— 



J> 



87 N«v -(CHjh- O 

S-N 

— CH2CH2- n— coca 3 

-CH 2 — 



89 — CH2CH3— , . mp. 158-161' C 

a-^ Voir- N-co-f \ 

90 — CH2CH7— N-COOCH> 

91 , , -CH2CH2- / v 

a-( Y-CH 2 - N-COO-/ \ 

92 N — v — CH2CH2— N— COCH3 

)_>- 

CHj 



29 



4,849,432 

TABLE 1 -continued 



Z-CH-N X 



Compound No. 



R' 
I 

Z— CH- 



30 



93 



95 



96 



98 



99 



100 



101 



102 



103 



N 




-CH2CH2- N-COOCH3 



CH3 



CH 2 - 



-(CH 2 ) 3 - N-COSC2H5 




CF3O 



CH 3 




-{CHa)3- 



-»CH 2 CHr- 



— CH2CH2— 



CH 2 — 




-(CH2) 3 - 



CH 2 — 



CHj 



Cl-^ VCH 2 - 

rv— 



CH 2 — 



N— N 



— CH 2 CH 2 - 



— CHjCHr- 



— CH 2 CH 2 — 



-<CH2h- 



N — y -CH 2 CH 2 - 
CH 3 — ^ ^-CHz- 



? 

N— S— CH 2 Q 

II 

o 

n-coc 2 h$ 



mp. 138-140' C 



mp. 130-134* C. 



31 



4,849,432 

TABLE 1 -continued 



32 



Z— CH 



r ^ 

1-N x 



Compound No. 



f 

Z-CH- 



m 
si 

* 

E- 

a 
m 
p 
I 

€3 

Hi 



10* 



L05 



106 



107 



108 



109 



110 



o- 

a-/"^cn 2 - 
a-^ V-chz- 

CH3-^^-CHz- 



-CH 2 CH 2 - 



— CH1CH2— 



— (CHah— 



-CHjCHr- 



-CH2CH2- 



N — -CH2CH2- 




CH 2 



CH 2 



-CH1CH2- CH— CH3 



CHj mp. 74 -76' C 



CH 2 



CH 2 



CH 2 



111 



S . 



CHj 

112 CH3 



r 



-(CHi)j- 



>CH 2 - 



1U CHj 




— CH 2 CH 2 — 



CH 2 - 



N-0 



CH 2 mp. 122-125' C 



CH 2 



CHj 



33 4Mm2 34 

TABLE 1 -continued 



Z-CH-N X 

Y 

N-CN 



R* 
I 

Compound No, 2— CH— 



114 N -CH2CH2- 

-CH 2 — 



N -n 

US N —v — CH2CH1— 



11s 



CH 3 -^ VCH 2 - 
N =J 



S 



116 N _^ -(CH^- NH mp. IH-190'C. 



H 3 C 



U7 — CH 2 CH 2 — N — CH3 mp. 101-103* C. 

a-/ Y-CH 2 - 




N =/ 
a— CH 2 - 



— CH1CH2— N— CH 2 CN D0 20 1.6015 



U9 , k -CHiCHj- N-CH2CF3 

a 



[20 N -=v -(CHi)3— N— CH2CH2OCHJ 

121 HjC — CH 2 CH 2 — N— CH2CH2SC2H5 



I V"CH:- 



N— O 

122 -CH2CH2- , , hd 20 1.6145 

CI-/ \-CH 2 - N-CHi-/ \ 

123 , , -CH2CH 2 - , , 

/ \-CH 2 - N-CH 2 -/ \-a 

124 —CH2CH2— N— CH 2 CH=CH 2 



4,849,432 

35 36 

TABLE 1-continued 



f s*\ 

2— CH-N X 

y 



I 

Compound No. Z~CR— 



MS 



127 



129 



130 



133 



134 



-CH 2 CHi— N-CH 7 C=CH 



126 —CH2CH2- N-CH 2 CH 2 CN 

F-f \-Ctl2- 



HjC 

12ft N 



CH 2 — 




— <CHi)j— s mp. 141~145'C 



-CH 2 CH 2 - CH 2 mp. C 



— CH2CH2 — y , mp. 161-163* C 

a-{ Vcifc- n-ch 2 -/ Va 

— CH1CH1— N--COOC2H5 mplSMQ 

ci-^""^-ch 2 - 



m ch 3 cf 3 mp.fti-src 

^ _y n— CH2CH20— ^ ^ 

m HjC -(CH2) 3 - N-CH 2 C=CH nz> 10 1.5667 

N H-CH2 



•0- 



Q-f >"CH2 -CHiCH- 



-CH2CH2- O nr? 0 1.5446 

N-CH 2 CC(CH3)3 



CHj O mp. 119-121* C 



Use Examples 
Comparison compounds of the closest state of the art: 65 



4,849,432 

37 38 

I 1 j ^ w * 1 biown planthopper {Nilaponata lugens) of a strain bav- 

f \-CH — N NH *°g resistance to organophosphate chemicals were re- 

\ y 2 Vjj^ leased into the net and the pots were placed in a con- 

V= s ' N— CN stant temperature chamber. Two days later, the number 

5 of dead insects was rxaminrri, and the kill ratio was 
(described in Japanese Laid-Open Patent Publication calculated. 

No. 91064) In the same way as above, the kill ratio on white- 

backed planthopper (Sogatella furcifera) and organo- 

. . w.2 w phosphate-resistant smaller brown planthopper {LoodeL 

ff \^ ' phax sTriaieUus) was calculated. 

\ 7— CHjCHj— N ^ ^ O Compared with comparison compounds W-l, W-2 

, . and Q-l for example the following compounds accord- 

ing to the invention exhibited a considerably better 



\ / II 



(described in the above-cited patent document) 13 efficacy a^inst town planthoppers, brown smaller 

planthoppers and white-backed planthoppers: Cora- 
! q-I pounds No. 4, 5, 8, 9, 25, 27, 65,67. 

/ ^.0,^ s EXAMPLE 8 (biological test) 



V N T-CK 
CH 3 



Test on green peach aphids {Myzus persicae) having 
resistance to organophosphate and carbamate chemicals 

Testing method 

(described in Japanese Laid-Open Patent Publication Bred green peach aphids having resistance to organo- 
No. 396877/1984) 25 phosphates and carbamates were inoculated on egg- 

EXAMPLE 6 (biological test) *** «l°°8a«« variety) seedlings, about 20 cm 

tall, grown in unglazcd pots having a diameter of 15 cm 
Test on organophosphate-resistant green rice flt a rate of about 2 rj0 per seedling. One day after the 

leaihoppers {Nephoimix cincticeps) ^ mocu i ationt a watcr dUution of each of the active corn- 

Preparation of a test chemical pounds in a predetermined concentration prepared as in 

Solvent: 3 parts by weight of xylene Example 6 was sprayed in sufficient amounts by means 

Emulsifien 1 part by weight of polyoxyethylene al- c f a spray gun . A f lcy the spraying, the pots were left to 
kylphenyl ether stand m 8 gr^c-use kept at 28' C. Twenty-four hours 

To prepare a preparation of a suitable active com- 35 ^ ^ ^ ^ m ^ wa9 ^cuUtri. The 
pound, 1 part by weight of the active compound was . _ ' JZa.a „ t u^»~u *™ 
{nixed with the above amount of the solvent containing * b ° VC lCSt ™* ?* ncd ° Ut . thT0Ugh tW ° , 
the above amountof the emulsifier, and the mixture was ^ith comparison compounds W-l, W-2 

diluted with water to a predetermined concentration. and * 2 for exam P k lowing compounds accord- 
Testing method 40 to the invention exhibited a considerably better 

A water dilution of each of the actiVe compounds in a pre- ' ' efficac y z Z aiDSX M y lus J*™*** Compounds No. 4, 5, 
determined concentration preparol as above was sprayed onto rice ^L? 7 '. 6 . 5 '. CT : *?' ^ . „ . , „ , m 
plants, about 10 cm MM W» in pots having a diameter of ^ lt f " * ( T n . m ^ * 7 /S* 

12 cm at a rate of 10 ml pt^pot. The sprayed chemical was dried, Wf> pf»Pl« of the msecnadalme of the com- 

and a wire net having a diameter of 7 cm and a height of 14 cm « * oun * of UIVeDU0 *- T he I com P°™ ds »TT 

was put over each of the pots, and 30 female imagoes of rice ^ ^.^y^Tl^T 

, - . . . *. . of the mvention is not to be limited to these examples 

leatnopper of a strain having resistance to organophosphate alone. 

chemicals were released into the net. The pots were placed in a ^ m ^ understood that Ac 5pccificatk)n and exam- 
constant-temperature chamber. Two days later, the number of so ples are illustrative but not limitative of the present 

dead insects was examined, and the kill ratio was calculated. ^ ^ otbcr embodin]cnt 3 the spirit 

Compared with comparison compounds W-l, W-2 and Q2 and scope of the invention will suggest themselves to 

for example the following compounds according to tta invention those skilled in the art. 

r Corrrocmni 



exhibited a considerably better feflfeB«|£sgie8©& Compcmnd We claim: 

Nos. 4, 5, 8,9, 25, 27, 54, 65, 67, 69, 79. ^ 53 p. A heterocyclic compound of the formula 



Test on planthoppers ^ 2— CH— 1 



EXAMPLE 7 (biological test) fci 
Ti 

Testing method 

A water dilution of each of the active compounds in N— 
a predetermined concentration prepared as in the pre* 
ceding example was sprayed onto rice plants, 10 cm tall, wherein 

grown in pots having a diameter of 12 cm at a rate of 10 65 represents a hydrogen atom or 8 methyl group, 
ml per pot. The sprayed chemical was dried, and a wire A represents an ethylene group which may be substi- 
net having a diameter of 7 cm and a height of 14 cm was tuted by methyl, 

put over each of the pots, and 30 female imagoes of X represents an oxygen or sulfur atom or the group 



